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Abstract - In Indonesia, the civet is one of the animals known for processing the coffee beans in the digestive tract, so coffee 
has a distinctive aroma and makes it the most expensive coffee in the world. The phenotypic character is widely used as 
markers in both basic genetic programs as well as in practical breeding programs. Because, this marker more natural to 
observe and differentiate. Body measurement is the one of marker that useful also for determining the origin and 
phylogenetic relationships between different species. The character of hair color of Javanese civet has many kinds, like black 
gray, brownish, brown and white. The Javanese civet from Malang and Banyuwangi has the closest genetic distance (5.10), 
then Malang and Jember (8.93) and the farthest on genetic distance was Banyuwangi and Jember population (10.24). Based 
on body size, the canonical value that can be made the differentiation betweenthe populations of civet in East Java was head 
length, body length and length of hind legs in canonical 1, and body length and the head length was canonical 2. 
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I. INTRODUCTION 
 
Indonesia has a rich of natural resources, which one 
of the natural resources is the diversity of fauna. The 
diversity of fauna makes an interesting object for 
research because it has many interesting and unique 
elements to be studied. But, in the other hand it must 
be maintained and preserved to avoid become 
extinction. Utilization of biological resources through 
research activities can be useful not only for 
scientificpurposes but also in supporting conservation 
efforts. 
 
Today, many people have been domesticated civet 
with different purposes, for example, as the producer 
of the world's most expensive coffee beansKopi 
Luwak, jackets material, bags, wallets and also civet 
hormone which used as a making perfume 
substances. Civet has interesting behavior and also a 
diverse type with many color variations and different 
sizes, and does not matter in some areas with 
different names. This animal becomes exotic pets and 
can be familiar with humans, like cats and dogs. One 
type of civet that can be used as a pet is Asian 
Common Palm Civet (Paradoxurushermaphrodites 
sp.), because this civet has an interesting 
morphological characteristic. 
 
The civet animal was widespread in the Asian 
continent, particularly in South Asia, Indochina, 
Philippine Islands and the western part of Indonesia 
[1]. Also widespread in Bangladesh, Bhutan, Brunei 
Darussalam, China, Philippines, India, Indonesia, 
Cambodia, Laos, Malaysia, Myanmar, Nepal, 
Singapore, Sri Lanka, Thailand, and Vietnam. In 
Indonesia civet was spread naturally to Sumatra, 
Java, and Kalimantan, and has also been introduced 
to Papua, Nusa Tenggara, Sulawesi and Maluku [2]. 
The distribution map of Asian palm civet in Indonesia 
showed in Figure 1 [3]. 
 
 
Natural  Introduction 
Fig. 1. The distribution map of Asian common palm civet in 
Indonesia (Modified from IUCN2011) 
 
The impact of civet animal exploitation was causing 
this animal to become extinct prone. So,by the 
consideration in the civet animal conservation 
strategy, this study was conducted to identify the 
genetic potential of Indonesia civet, particularly in the 
eastern part of Java islandseven though it was a 
preliminary study. 
 
II. DETAILS EXPERIMENTAL  
 
2.1. Materials and Procedures  
The animal that used in this study was Asian common 
palm civet (Paradoxurushermaphrodites sp.) as much 
as 42 heads.  The civet was obtained from the 
captured in the wild and raising by local people in the 
area of Eastern Java islands, particularly in the 
Malang, Jember and Banyuwangi districts. In Figure 
2 showed the map of the civet animal sampling area. 
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Fig. 2. Map of East Java Province and sampling area (Malang, 
Jember and Banyuwangi) 
The observed variables consisted of qualitative and 
quantitative morphology characters of civet. The 
variables of qualitative and quantitative characters of 
civet were obtained by approaching of Cuscus 
(Phalangeridae fam.) animal [4]. Hair color was 
observed by using eyes as qualitative variables and 
the body measurements were be the quantitative 
variables. 
2.2.  Data Analysis 
The quantitative data of civet body size were grouped 
by sex and location. The clustered data were analyzed 
by using descriptive analysisthat aimed to obtain the 
variation of civet characters.  The analysis was 
performed by calculating of mean values, standard 
deviation, and the coefficient of variations of each 
variant in the civet by a procedure according to  
Steel&Torrie[5]. 
2.3. Discriminant Analysis 
Discriminant analysis was used to determine the 
genetic distance [6]. The discriminant function using 
the Mahalanobis distance approach by the minimum 
quadratic square distance which measures according 
to the Nei[7]formula  as follows: 
 
Where : D²(i, j) = 
 
 
C−1= 
 
 
X i= 
 
 
X j= 
Mahalanobisvalue as a 
measure of the genetic 
square distance between the i 
civet group and the j civet 
group 
the inverse of 
covariancematrix of mixed 
variance between variables 
the vector of mean values of 
observation from the i civet 
in each quantitative variable 
the vector of mean values of 
observation from the j civet 
in each quantitative variable 
The Mahalanobis distance was calculation performed 
by using SPSS version 21 withProc Discriminant 
analysis.  The canonical analysis was used to 
determine the canonical description of the civet 
group, similarity and mixture values within and 
between civet[6]. This analysis is also used to 
determine some variables of the phenotypic size that 
have a strong influence on the population of civet  
(breed differentiator). 
 
III. RESULTS AND DSICUSSIONS 
 
3.1. Civet and Climate Condition 
The climate condition of East Java is generally 
similar to Indonesia climate, that is tropical 
rainforests.  The rainforest is home to the mega 
diversity of flora and fauna species in the world, 
including civet animal. Biodiversity can be 
interpreted more broadly, not just species but includes 
genetics and ecosystems. Civet also has ecological 
value as a medium to preserve forest sustainability 
and biodiversity.  According to Mudappa [8], civet 
has a less than perfect digestive system. Hard grains 
such as coffee beans are generally removed from the 
digestion of feces. Feces in the form of grain will be 
spread in every place through which the civet 
provides positive implications for the forest 
ecosystem. Civet can only digest the type of feed that 
is not hard like meat and fruits. Meanwhile, hard 
grains are removed from the fermented digestion of 
civet. That's why civet only wants to eat the best and 
finest coffee. 
Civet also has other benefits like improving the 
quality of the seeds in some plants that lead to the 
improvement of plant regeneration. The ecological 
value of civet was derived from the role of the civet 
as a forest rejuvenation agent that was as a dispenser 
of the seeds of forest plants. This species is a 
carnivorous nocturnal animal.The main feed of civet 
is coffee, palm, and fruits that have been ripe. 
Sometimes this species also feeds on small 
vertebrates, reptiles, and insects [9]. 
 
3.2. Qualitative Traits of Civet 
The qualitative traits that observed were the hair color 
on the civet. So, based on the observation we 
obtained hair color variations. The hair color 
variations of civet obtained from several areas of 42 
heads animal sampling were gray-black, black 
brownish, brownish and white-brown. Campo [9] 
suggests that variations in color and fur are caused by 
the active role of various genes. The fur color 
variation was the result of the contribution effects of 
several loci genes, that were A, B, C, D and E. The 
allele at locus D was responsible to the effect of 
dilution on the original individual color [11].As 
shown in Figure 3, the blackish-gray hair color may 
effect by a dominant D locus of color gene. 
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Fig. 3. Javanesse civet with blackish-grey color 
 
The highest frequencies of hair color in Javanese 
civetthat were blackish gray (76.19%), brownish 
black (11.90%), brownish brown (9.52%) and white 
was the least color (2.38%). This was correspond to  
Wilson& Reeder [12] that the Asian common palm 
civet has a brownish-gray hair color and along both 
sides of the body there was a line of black 
spots.(Table 1). 
 
 
 
Color was an important property in shaping the 
characteristics of breeds or species, so it could be 
used as a tool for breed differentiation and animal 
selection. The differences in characters and hair color 
on the Javanese civet could be used as differentiator 
with other civet breeds. The qualitative characters in 
general only controlled by a pair of genes and 
environmental factors have no effect[13]. 
 
3.3.  Morphology characters of Javanesse civet 
The genetic diversity can be determined by observing 
of the phenotypic diversity through morphometric 
analysis. The categorization of an animal by 
quantitative trait was helpful in providing 
descriptions of livestock and wildlife.For example,in 
the evaluation of livestock and national species.  
Warwick [14] suggested that body measurements 
useful for determining of phylogenetic and 
relationships. 
The morphometric measurement of civet from 
Malang population has the lowest coefficient of 
variance compare to other populations that was 
9.47% to 47.65%. While the highest coefficient of 
variance was inJember population, that was 17.15% 
to 110.38% (total data not shown). The value of the 
coefficient of variance of morphometric could be due 
to different places and environmental conditions, 
including the availability of feed. Mulliadi[15] states 
that body sizes with high diversity provide 
indications that the body size can be used as a 
selection criterion to improve the future production. 
3.4.  Genetic distance of Javanesse civet 
Table 2 showed that the genetic distance of Javanese 
civet between populations. Malang has the closest 
genetic distance toBanyuwangi by a score of 5.10. 
While, the farthest genetic distances was Banyuwangi 
toJember by score 10.24. 
 
Table 2. The genetic distance between Javanese civet based on 
morphometric characters 
Population 
Population 
Malang Banyuwangi Jember 
Malang -     
Banyuwangi 5.10 -   
Jember 8.93 10.24 - 
 
The dendogramdiagram on Figure 4 illustrated that 
the Javanese civet in three populations can be 
categorized into three clusters. The first cluster was 
Javanese civet Malang population and Banyuwangi, 
the second cluster was between Malang population 
and Jember and the third cluster was between 
Malang, Banyuwangi and Jember population. 
 
 
Fig. 4.  Dendogram of Javanese civet between populations 
 
Although the geographical distance between Malang 
and Banyuwangi is further from the distance 
Banyuwangi to Jember, but the genetic distance of 
civet in Malang population was closer to Banyuwangi 
population. This was may causedby the accessibility 
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of the landand mountain roads connecting within 
Malang and Banyuwangi. According to Bagus (2017, 
personal communication),there were any 
immigratedactivities of civet from Malang to 
Banyuwangiviz versa and buying and selling 
activitiesof civet from Malang to Banyuwangi area 
viz versa. 
According to Nakashima (2010) [16], civet animal 
was spread in Indonesia covering the areas of 
Sumatra, Java, and Kalimantan, Lombok and Bima of 
West Nusa Tenggara area. This species could be 
found in a variety of habitats including in primary 
and secondary forests, plantations and human 
settlements. Civet could live in lowland areas and can 
also be found in habitats at an altitude of up to 2400 
m above sea level.The habitats that preferred by civet 
were bushes, secondary forests, plantations, and 
around human settlements. Civet can live in lowland 
areas up to an area with an altitude of around 2500 m 
above sea level. Civet is the one type of mammals 
that were often found around the human settlements 
till even urban area. Civet also likes secondary forests 
(Shiroff, 2002) [17]. 
Based on the canonical analysis showed that in 
canonic function 1 was found two variables that have 
high canonical correlation value such as head length 
(0.782) and body length (1.309) as showed in Table 
3. While on canonical 2, total body length (with tail) 
(3.501) and the hind leg length (0.978) was the high 
canonical correlation value.  Thus, the measurements 
that have a high correlation value were suspected to 
have a strong influence to distinguish between the 
Javanese civet populations. 
The measurement of the canonical correlation value 
on one variable indicates the strength of the role of 
the variables as differentiators between groups or 
subpopulations [18]. Some variables were weak to be 
used as a differentiator between Java populations, 
such as head width, head height, chest circumference 
and tail circumference. This assumption was seen 
from the analysis of the total canonical structure of 
Javanese civet's body measurement where gave 
negative numbers on canonical 1 and 2. So, the lower 
value which obtained from the total analysis of 
canonical structure, it could not be used as the 
differentiation of the group of Java civet. 
 
Table 3. Total of Canonical StructureofBody Measurementsof 
Javanese civet 
Body measurements Can1 Can2 
Body weight 0.633 -0.495 
Head length 0.782 -0.427 
Head width -0.490 0.524 
Head height 0.363 -0.400 
Body length 1.309 -2.767 
Tail length 0.050 -0.784 
Total animal length 0.733 3.501 
Chest circumference -1.034 -1.034 
Hind leg length -0.645 0.978 
Fore leg length 0.131 0.340 
Base of tail circumference -0.301 0.858 
 
 
Fig. 5. The Canonical Discriminat of JavaneseCivet Based on 
Morphometric Character of Body Measurements 
 
The canonical distribution map of Javanese civet 
showed that the distribution of Javanese civet groups 
between three populations based on morphometric for 
each population has the coincide characteristics.  The 
civet group of Jember population has a body 
measurement close to the population of Malang and 
Banyuwangi. While, the civet group of Banyuwangi 
population has adjacent to Malang and Jember 
populations. It was presumably caused by the 
environmental conditions of the two regions. 
Generally, Banyuwangi and Jemberhas similar 
climate condition, so it was affecting to the 
phenotypic similarities of the civet. Meanwhile, the 
group of Malang population a bit indicateadjacent to 
Banyuwangi and Jember population.This condition 
may caused of Malang region has a bit different 
environment condition, especially in the low land 
area. According to Sumantri[19], the level of group 
coincides characters also could impact on phenotypic 
measurements. 
 
CONCLUSIONS 
 
The genetic variations of Javanese civet it was 
generally seen in morphometric characters. 
Morphology of  Javanese civet was varying, ranging 
from hair color throughout the body and color of the 
head and back. Javanese civet has color hair from 
blackish-gray, brownish-black, brownish-blonde and 
white. Normally, on the head part of civet was white 
hair color on the forehead, while the eyes, nose, and 
muzzle were that resembles a mask. The dominant of 
hair color is black and the back has line grey spotted. 
In the morphometric diversity, civet is seen on the 
width of the head, body length, full body length, chest 
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circumference,  front leg length and hind legs length.  
Based on morphometric character Javanese civet of 
Banyuwangi population has a lower coefficient of 
variance compare to others, while Jember has the 
highest coefficient of variance. 
The genetic distance of Javanese civet between 
Malang and Banyuwangi population have a close 
relationship (5.10), while the farthest genetic distance 
was between Banyuwangi and Jember population 
(10.24). The morphometric performance of Javanese 
civet was generally influenced by environmental 
conditions, especially on feed.  Because it normally 
the genetic factors were relatively similar to civet. So, 
this conditionwould also affect on the genetic 
relationship between Javanese civets. 
The body size variables that have a strong influence 
on Javanese civet differences between populations 
were head length (0.782), body length (1.309), full 
body length (3.501) and back leg length (0.978).  This 
is mean if these variables were changed, so the 
population morphometric character will be changed. 
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